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A B S T R A C T
In present work thermochemistry of solvation of inert gases and organic solutes in pyridine was thoroughly
studied using solution calorimetry technique. Enthalpies of solution at inﬁnite dilution of 21 organic solutes
were determined experimentally at 298.15 K. Measured and literature data were analyzed using Acree and
Abraham multi-parameter correlations for description of enthalpies of solvation. Both hydrogen bonding en-
thalpies between solute and pyridine in bulk pyridine and Gibbs energies of 1:1 complexation between solute
and pyridine were calculated using solute and solvent descriptors. Obtained results are in good agreement with
values calculated by previously proposed methods.
1. Introduction
Thermochemical properties of solutes dissolved in organic solvent
media provide valuable information regarding solute-solvent and sol-
vent–solvent interactions that can be exploited in designing more eﬃ-
cient organic synthetic methods and chemical separation processes.
Activity coeﬃcients can be used to calculate solubilities of starting
reactants, synthesized products and reaction by-products in organic
solvents. Solubility data allows one to select solvent reaction media to
increase product yields and to facilitate isolation of the desired product
from any unreacted starting materials or reaction bi-products that may
have been formed during the course of the chemical reaction. Activity
coeﬃcients can also be used to design extraction, distillation and re-
crystallization processes that might be needed to remove unwanted
impurities from the synthesized organic compound. Enthalpies of so-
lution and enthalpies of solvation data allow one to extrapolate mea-
sured and predicted solubility and activity coeﬃcient data to slightly
higher or lower temperatures. Such extrapolations are often needed in
optimizing experimental conditions to maximize product yield and
minimize manufacturing cost. Jalan et al. [1] discussed the importance
of solvation energies and solvation enthalpies in quantitatively pre-
dicting solution-phase chemical kinetics. Also, if we consider chemical
reaction in any solvent in the view of energy of this process, solvation
eﬀect should be taken into account, because thermodynamic functions
of solvation ΔsolvfA/S (enthalpy, entropy and free Gibbs energy) of initial
compounds and products will be diﬀerent. Generally, thermodynamic
functions of solvation of solute A in any solvent S can be found from
experimentally measured values of thermodynamic functions of solu-
tion in the same solvent according to Eq. (1).
= −Δ f Δ f Δ fsolv A/S soln A/S cr,l
g A (1)
where Δ fcr,l
g A is a thermodynamic function of vaporization (for liquid
sample at 298.15 K) or sublimation (for solid sample at 298.15 K) of
solute A.
Our contributions in studying the thermodynamic properties of so-
lutes dissolved in organic solvents are two-fold. First, we have pub-
lished inﬁnite dilution activity coeﬃcient [2–7] and solubility data
[4–9], as well as enthalpy of solution data [2,3,10–17], for a wide range
of organic solutes dissolved in organic solvents of varying polarity and
hydrogen-bonding character. Second, we have used our measured va-
lues to develop mathematical correlations for describing solute transfer
between two condensed phases and solute transfer into condensed
phases from the gas phase. Our derived correlation equations and so-
lution models provide very accurate mathematical descriptions of the
observed transfer properties, and contain terms for describing solute-
solvent and solvent–solvent interactions. In earlier papers we have
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